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Description

Technical Field

[0001] The present invention relates to a projector us-
ing a lamp, such as a high-voltage mercury-vapor lamp,
to be lit by alternating-current drive, and relates to a light
source control method and a program for drive-control-
ling a lamp to be a light source of the projector.

Background Art

[0002] A large number of projectors generally use dis-
charge lamps, such as high-voltage mercury lights, as
light sources.
[0003] US 2006/0012758 A1 relates to a projection
equipment in which a high-pressure discharge lamp such
as a high-pressure mercury lamp is used as a light source
lamp and a method of driving the light source lamp in the
projection equipment, and a program thereof.
[0004] FIG. 1A to FIG. 1F are timing charts respectively
illustrating drive of alternating-current-driven discharge
lamps in projectors of digital light processing (DLP, reg-
istered trade mark) system. FIG. 1A illustrates timing at
which each color segment of a color wheel disposed in
an optical path downstream of the discharge lamp are
inserted into the optical path. Here, on the color wheel,
a total of four segments, which are a W filter (white, (trans-
parent or without filter)) to enhance brightness of an im-
age to be projected, in addition to an R (red) filter, a G
(green) filter, and a B (blue) filter of three primitive colors,
are division-disposed in a circle shape. The rotation of
the color wheel sequentially inserts each segment into
the optical path in order of R, G, W, and B in a time divi-
sional manner.
[0005] FIG. 1B to FIG. 1E respectively exemplify drive
signals A to D by rectangular waveforms in each drive
condition shown in FIG. 2. In each FIGS. 1B to 1E, for
example, if its drive signal level is high, a ballast of a light
source lamp generates a discharge from one of two op-
positely disposed electrodes of the discharge lamp to the
other electrode of the discharge lamp, or if its drive signal
level is low, the ballast generates a discharge from the
other electrode to the one electrode, respectively.
[0006] Here, in the projector of the aforementioned
DLP system has a restriction that the signal for the drive
signal has to be input in synchronization with the rotation
period of the color wheel.
[0007] FIG. 1F exemplifies a drive signal E that is de-
parted from the restriction, and depicts a status in which
the high and low levels are switched on the way in which
the segment of the B filter on the color wheel is present
on the optical path. When the discharge lamp is driven
by the drive signal at such timing, as a matter of course,
the projector cannot accurately project an image corre-
sponding to an input signal.
[0008] On the other hand, there is a temperature con-
dition for an excellent operation of the high-voltage mer-

cury-vapor lamp, and optimizing the frequency of the al-
ternating-current-drive achieves an appropriate temper-
ature condition. The appropriate temperature condition
assures a light-emitting efficiency and a service life, and
suppresses the occurrence of flicker of the mercury-va-
por lamp.
[0009] As to one technique therefore, WO 95/35645
discloses a technique, in which a current pulse is gener-
ated in a predetermined fraction of the half periods of the
lamp current in order to suppress the flicker of the alter-
nating-current-driven discharge lamp, and the current
pulse has the same polarity as the lamp current and is
superimposed on the lamp current in the latter part of the
half period in which it is generated.
[0010] The control for the alternating-current-driven
discharge lamp in the projector of the foregoing conven-
tional DLP system has to synchronize with the segments
on the color wheel, and has to make reverse the polarities
of drive signal waveforms in timing with the switching
timing of each segment, so that it results in limitation of
the drive frequency to a certain extent.
[0011] If the color wheel consists of a total of four seg-
ments of R, G, B, and W, as shown in FIG. 2 and the
frequency of an input video signal is 60 Hz adopted in an
NTSC system that is one of a television system, or adopt-
ed in a generic personal computer (PC), the color wheel
results in rotation with 120 Hz that is a double frequency.
Therefore, the drive frequencies of the drive signals A,
B, C, and E respectively shown in FIGS. 1B, 1C, 1D, and
1E become 60 Hz, 120 Hz, 180 Hz, and 240 Hz, respec-
tively, and here, the drive frequency is resulted in the
limitation of a value of an integral multiple of 60 Hz and
in the limitation of a value not higher than 240 Hz as well.
[0012] Further, if the PAL system (50 Hz) that is one
of the other television systems is taken into account, the
projector has to find out an appropriate frequency to drive
the discharge lamp on a limited condition that the fre-
quency should be integral multiple of 50 Hz and not higher
than 200 Hz, and it should be integral multiple of 60 Hz
and not higher than 240 Hz, then, it is very hard to set a
specific and appropriate frequency.
[0013] The technique described in the above patent
document is one to change the drive waveform of the
alternating-current-drive lamp within a period. If the sys-
tem varying content of an image to be displayed by a
micromirror device for tone control in one segment period
of the wheel due to the rotation of the color wheel like
the projector of the DLP system employs the above tech-
nique, it is impossible to conduct accurate tone control.

Disclosure of Invention

[0014] The present invention is directed to a projector,
a method and a program for controlling a light source of
the projector which are configured to achieve projection
of a stable image.
[0015] According to an embodiment of the present in-
vention, a projector comprises:
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an alternating-current-drive lamp;
a rotating color wheel which includes color segments
for transmitting color lights and is disposed in an op-
tical path from the lamp, the color segments including
a transparent segment;
a projection unit configured to form an optical image
by the color lights transmitted through the color
wheel; and
a light source control unit configured to adjust a drive
frequency of the lamp to keep the electrode temper-
ature of the lamp within a fixed range in a period in
which the transparent segment of the color wheel is
present in the optical path from the lamp.

[0016] According to another embodiment of the
present invention, a method for controlling a projector
which comprises an alternating-current-drive lamp; a ro-
tating color wheel which includes color segments for
transmitting color lights and is disposed in an optical path
from the lamp, the color segments including a transparent
segment; and a projection unit configured to form an op-
tical image by the color lights transmitted through the
color wheel, the method comprises:

adjusting a drive frequency of the lamp to keep the
electrode temperature of the lamp within a fixed
range in a period in which the transparent segment
of the color wheel is present in the optical path from
the lamp.
According to another embodiment of the present in-
vention, a computer program for a projector which
comprises an alternating-current-drive lamp; a rotat-
ing color wheel which includes color segments for
transmitting color lights and is disposed in an optical
path from the lamp, the color segments including a
transparent segment; and a projection unit config-
ured to form an optical image by the color lights trans-
mitted through the color wheel, and the program
comprises:
adjusting a drive frequency of the lamp to keep the
electrode temperature of the lamp within a fixed
range in a period in which the transparent segment
of the color wheel is present in the optical path from
the lamp.

[0017] Additional objects and advantages of the
present invention will be set forth in the description which
follows, and in part will be obvious from the description,
or may be learned by practice of the present invention.
[0018] The objects and advantages of the present in-
vention may be realized and obtained by means of the
instrumentalities and combinations particularly pointed
out hereinafter.

Brief Description of Drawings

[0019] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-

trate embodiments of the present invention and, together
with the general description given above and the detailed
description of the embodiments given below, serve to
explain the principles of the present invention in which:

FIGS. 1A, 1B, 1C, 1D, 1E, and 1F are views exem-
plifying drive signal waveforms of an alternating-cur-
rent-drive lamp to be a light source of a projector in
a generic DLP system;
FIG. 2 is a view illustrating the frequency condition
of the alternating-current-drive lamp;
FIG. 3 is a block circuit diagram illustrating a sche-
matic configuration of a projector according to an
embodiment of the invention;
FIGS. 4A and 4B are views illustrating drive signal
waveforms of the alternating-current-driven light
source lamp according to the embodiment of the in-
vention; and
FIG. 5 is a flowchart illustrating a processing for set-
ting a drive frequency at a W (white) segment of the
alternating-current-driven light source lamp accord-
ing to the embodiment of the invention.

Best Mode for Carrying Out the Invention

[0020] An embodiment of a projector according to the
present invention will now be described with reference
to the accompanying drawings. Hereinafter, one embod-
iment in which the present invention is applied to a pro-
jector of DLP system will be described.
[0021] FIG. 3 explains a circuit configuration of a pro-
jector 10 according to the embodiment. FIG. 3 shows a
schematic configuration of a functional circuit and also
includes components different from a configuration with
an actual LSI, IC, etc., mounted thereon.
[0022] Various-standard video signals input from an
input/output connector unit 11 are converted into a video
signal with a prescribed format by a video converter 13
through an input/output interface 12 and a system bus
SB, then, sent to a projection encoder 14.
[0023] The encoder 14 stores the input video signal
into a video RAM 15, and also generates a projection
signal from the storage content in the video RAM 15 to
output it to a projection drive unit 16.
[0024] The drive unit 16 drives, for instance, a micro-
mirror device 17 that is a spatial optical modulation (SOM)
element in a further high-rate time divisional drive by
which appropriate frame rate, for example, 60 frames/sec
in an NTSC/PC system is multiplied by the number of
division and the number of display tones of color com-
ponents in response to the projection signal.
[0025] After coloring a white light, having high bright-
ness emitted from an alternating-current-driven light
source lamp 19 which is disposed in a reflector 18 and
using, for instance, extra-high-voltage mercury-vapor
lamp, with an appropriate primitive color via a color wheel
20 to generate a light flux having a rectangular cross-
section and a uniform brightness distribution through a
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light tunnel 21, an optical image is formed by the reflected
light by totally reflecting the light flux on a mirror 22 to
irradiating it, and the optical image is projected on a
screen (not shown here) through a projection lens 23.
[0026] The lighting drive of the light source lamp 19
and also the rotation drive of the color wheel 20 by a
motor (M) operate on the basis of the applied voltage
value from a projection light processor 25.
[0027] In addition, a temperature sensor 26 is disposed
near by the light source lamp 19 of the reflector 18 to
keep detecting the temperature of the light source lamp
19, and the temperature detection signal of the light
source lamp 19 obtained by the temperature sensor 26
is input to the projection light processor 25 as well.
[0028] A control unit 27 conducts the whole of the op-
eration control of each circuit given above. The control
unit 27 is composed of a CPU, a nonvolatile memory with
an operation program executed by the CPU in projection-
operating and every type of data, etc., fixedly stored
therein, and a work memory, or the like.
[0029] The control unit 27 is connected to a distance
measurement processor 28 and an audio processor 29
via the system bus SB as well.
[0030] The distance measurement processor 28 con-
trols a distance measurement sensor 30 consisting of
two pairs of phase difference sensors to calculate the
distance up to an arbitrary point position from the detec-
tion outputs from the measurement sensor 30, and sup-
plies the calculated distance value data to the control unit
27.
[0031] The audio processor 29 has an audio circuit,
such as a PCM sound source, analog-converts the audio
data supplied in projection-operating to drive a loud-
speaker 31, amplifies to emit the audio data, or generates
a beep sound, etc., if necessary.
[0032] Each key operation signal at a key switch unit
32 is directly input to the control unit 27, and a signal from
an Ir light-receiving unit 33 is directly input to the control
unit 27 as well.
[0033] The key switch unit 32 is composed of, for in-
stance, a power key, an automatic focus/automatic key-
stone correction (AFK) key, a zoom key, an input selec-
tion key, cursor ("↑", "↓", "←", "→") keys, an "Enter" key,
and the like, the similar keys are also arranged at a re-
mote controller (not shown) of the projector 10.
[0034] The light-receiving unit 33 includes each Ir light-
receiving element disposed on the front face and the rear
face of the projector 10, and converts an infrared light
receiving signal from the remote controller of the projec-
tor 10 into a code signal to send out it to the control unit 27.
[0035] Next, operations of the embodiment will be de-
scribed.
[0036] FIG. 4A illustrates the rotation period of the
color wheel 20. As a similar manner shown in FIG. 1A,
in addition to each segment of an R (red), a G (green),
and a B (blue) for three primitive colors, a W (white, (trans-
parent or without filter)) segment to enhance brightness
of an image to be projected are division-disposed in a

circle between the G and B segments on the color wheel.
A total of four segments are then circularly inserted in
order of R, G, W, and B in the optical path from the light
source lamp 19 by the rotation drive of the motor 24.
[0037] FIG. 4B shows a drive signal waveform F of a
current value in the case where the projection light proc-
essor 25 alternating-current-drives the light source lamp
19 in synchronization with the rotation of the color wheel
20.
[0038] As shown in FIG. 4B, the projector 10 supplies
a high frequency signal to the light source lamp 19 only
in the period corresponding to the segment of W to gen-
erate a plurality of times of discharges between a pair of
electrodes consisting of the light source lamp 19, while
projecting the images of each primitive color which are
tone-controlled at the high level in a period corresponding
to the segment of R, and at the low level in a period
corresponding to each segment of G and B. Depending
on the tone, the drive signal F is set to the high level in
a period corresponding to the segment of G or B.
[0039] At this moment, the control unit 27 displays the
video signal binarized on the basis of a brightness signal
Y on the micromirror device 17 by the projection drive
unit 16, and this high-frequency drive makes the projec-
tion lens 23 successively project the binarized image of
the brightness signal with the identical content onto a
screen in plural times.
[0040] By conducting such an operation, the projector
10 accelerates a halogenation cycle at the extra-high-
voltage mercury light constituting the light source lamp
19 by raising the drive frequency in amount without caus-
ing deterioration in quality of a projected image, keeps
the electrode temperature of the light source lamp 19
within an appropriate range to restrict the occurrence of
flickers as much as possible.
[0041] During the projection period corresponding to
the segment of W, the micromirror device 17 displays,
for example, an image which turns the whole of the
screen into white, then, the projector 10 makes it possible
to also project a brighter image.
[0042] However, such a display results in generation
of so-called "imperfect black" by which the part should
be originally colored in black in the image is displayed in
gray.
[0043] Therefore, in this embodiment, the projector 10,
as mentioned above, projects the image digitized on the
basis of the brightness signal in the period corresponding
to the W segment, and can clearly express a bright part
and a dark part to reproduce a lively image while sup-
pressing the "imperfect black".
[0044] In projecting the digitized image based on the
brightness signal, if a user may arbitrarily adjust the
threshold for digitizing the brightness signal, the projector
10 can project an image with an image quality in response
to a setting environment such as a shading property of
a room where the projector 10 is installed, in response
to a preference of a user itself, etc.
[0045] An implementation of the invention having been
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described that the projector 10 high-frequency-drives the
light source lamp 19 for every period corresponding to
the W segments in synchronization with the rotation pe-
riod of the color wheel 20. However, a case in which the
drive with a very-high-frequency is not necessary may
be thought depending on the characteristic of the light
source lamp 19. Accordingly, for instance, during the mul-
tiple rotations of the color wheel 20, namely, only one
time among of more than one times of the times corre-
sponding to the W segment, high-frequency-driving the
light source lamp 19 during the corresponding time period
to raise the electrode temperature of the light source lamp
19, and accelerating the halogenation cycle to maintain
the electrode temperature thereof within a fixed range is
a possible approach.
[0046] It is also acceptable for the projector 10 to make
the frequency in high-frequency-driving the light source
lamp 19 adjustable within the period corresponding to
the W segment.
[0047] Controlling not only the drive frequency of the
light source lamp 19 but also the drive voltage thereof
during the period corresponding to the W segment is also
a possible approach. In such a case, the light source
being possible to be enhanced by raising the drive volt-
age in the corresponding period, the projector 10 may
further efficiently suppress the occurrence of the flickers.
[0048] It is also acceptable to control the drive voltage
in stead of controlling the drive frequency.
[0049] FIG. 5 is a flowchart illustrating an operation
example when the projector 10 automatically makes its
frequency adjustable. It is presumed that the control unit
27 executes the control operation thorough the projection
light processor 25.
[0050] In this description, the temperature of the light
source lamp 19 detected by the temperature sensor 26
is expressed by Ts (variable), the lower limit value of the
temperature range of the light source lamp 19 within
which the halogenation cycle is appropriately took place
is expressed by Tl (fixed value), the upper limit value of
the temperature range of the light source lamp 19 within
which the halogenation cycle is appropriately took place
is expressed by Th (fixed value), and the drive frequency
of the light source lamp 19 within the period correspond-
ing to the W segment at that time is expressed by fw.
[0051] In step S01, the temperature sensor 26 detects
the temperature Ts of the light source lamp 19. In step
S02, it is determined whether or not the detected tem-
perature Ts is lower than the lower limit value Tl. If the
temperature Ts is not lower than the lower limit value Tl,
it is determined in step S03 whether or not the tempera-
ture Ts is lower than the upper limit value Th. If the tem-
perature Ts is lower than the upper limit Th, the flow re-
turns to step S01. In other words, the loop processing in
steps S01, S02, and S03 recognize that the temperature
Ts of the light source lamp 19 does not depart from the
range in which the halogenation cycle is appropriately
took place.
[0052] If it is determined that the detected temperature

Ts is lower than the lower limit value Tl in step S02, the
projector 10 conducts update setting to raise by one rank
the drive frequency fw of the light source lamp 19 in the
period corresponding to the W segment set at that time
(step S04).
[0053] In addition to confirm that the drive frequency
after the update setting does not exceed the upper limit
value of the drive frequency (step S05), the flow returns
to the processing from step S01 again.
[0054] By this processing, if it is determined that the
temperature of the light source lamp 19 is low, the pro-
jector 10 can sequentially raise the drive frequency fw of
the light source lamp 19 within the period corresponding
to the W segment step by step, and raise the electrode
temperature of the light source lamp 19 by further accel-
erating the halogenation cycle.
[0055] If the drive frequency after the update setting
exceeds the upper limit value of the preset drive frequen-
cy by repeatedly executing the processing in step S04
more than once without raising the electrode temperature
of the light source lamp 19 as expected, the light source
lamp 19 being brought into a state of over-cool due to a
some sort of reason, this situation is determined in step
S05. The projector 10 then displays the fact by displaying
in, for example, a guide message in the projection image
to notify it to a user, and stops the projection operation
immediately, and prevents the light source lamp 19 from
deteriorating (step S06).
[0056] In step S03, if it is determined that the detected
temperature Ts is not lower than its upper limit value Th,
the projector 10 performs update setting to lower the drive
frequency fw of the light source lamp 19 by one rank in
the period corresponding to the W segment preset at that
time in order to suppress the halogenation cycle (step
S07).
[0057] In addition to confirming that the drive frequency
after the update setting has not being lower than the pre-
set lower limit value (step S08), the flow returns to the
processing from step S1 again.
[0058] By this processing, if the temperature of the light
source lamp 19 is high, the projector 10 can sequentially
lower the drive frequency fw of the light source lamp 19
in the period corresponding to the W segment step by
step, and lower the electrode temperature of the light
source lamp 19 by suppressing the halogenation cycle.
[0059] When the drive frequency after the update set-
ting becomes lower than the lower limit value of the preset
drive frequency by repeatedly executing the processing
in step S07 more than once without lowering the elec-
trode temperature of the light source lamp 19 as expect-
ed, the light source lamp 19 has brought into an overheat
state due to a some sort of reason, the projector 10 de-
termines this state in step S08. The projector 10 then
immediately stops the projection operation to prevent the
light source lamp 19 from deteriorating (step S09).
[0060] As mentioned above, the projector 10 enables
the frequency for alternating-current-driving the light
source lamp 19 in the period corresponding to the W
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segment to automatically change, always executes the
stable halogenation cycle to keep the electrode temper-
ature of the light source lamp 19 within a fixed range, and
can automatically maintain the state in which the occur-
rence of the flickers sufficiently suppressed.
[0061] The operations described for FIG. 5 have been
performed, based on the temperature of the light source
lamp 19 detected by the temperature sensor 26. Howev-
er, a timer for counting the time after the power-on may
be provided in, for example, a working area in the inside
of the control unit 27 and it may be presumed that the
electrode temperature of the light source lamp 19 has
not been sufficiently raised during a start-up time period
until a fixed time period elapses after power-on, the pro-
jector 10 then may actively raise the drive frequency in
the period of the W segment of the light source lamp 19
in accordance with the counted value of the timer.
[0062] Thereby, the projector 10 can reduce the start-
up time period until the light source lamp 19 is sufficiently
warmed after the power-on and brought into the stable
halogenation cycle, quickly shift to the projection opera-
tion with stable image quality, and extent the service life
of the light source lamp 19.
[0063] If the light source lamp 19 occurs a change in
halogenation cycle across the age, by taking that point
into account, a timer for counting the accumulated use
time of the light source lamp 19 may be provided for, e.g.,
a nonvolatile memory in, e.g., control unit 27, and the
drive frequency in the period of the W segment of the
light source lamp 19 may be adjusted in accordance with
the counting value.
[0064] Thereby, even when the light source lamp 19
has been used for a long while, and the change in the
halogenation cycle of the light soured lamp 19 has oc-
curred, the light source lamp 19 can maintain the projec-
tion operation for a long time in the status in which the
similar cycle is maintained and the occurrence of the
flicks is sufficiently suppressed.
[0065] An implementation stage having exemplified
the case in which the present invention is applied to the
projector of the DLP system using the micromirror device
as the SOM element to form the optical image in response
to the video signal, the present invention is not limited to
this example, and the present invention may be similarly
applied to the projector using the alternating-current-driv-
en discharge lamp as the light source, even if the projec-
tor is one using any one of the SOM element, such as a
transparent liquid crystal display panel, a reflection-type
liquid crystal panel including a liquid crystal on silicon
(LCOS), and a G�L (registered trade mark) using a grat-
ing light value (GLV) technique.

Claims

1. A projector (10) comprising:

an alternating-current-drive lamp (19) having a

halogenation cycle;
a rotating color wheel (20) which includes color
segments (R;G;B,W) for transmitting color lights
and is disposed in an optical path from the lamp
(19), the color segments (R;G;B,W) including a
transparent segment (W);
a projection unit (16) configured to form an op-
tical image by the color lights transmitted
through the color wheel (20); the projector (10)
being characterized in that it comprises:

a light source control unit (27) configured to
adjust a drive frequency of the lamp (19),
within the HF range, to keep the electrode
temperature of the lamp within a fixed range
in a period in which the transparent segment
(W) of the color wheel (20) is present in the
optical path from the lamp (19);
wherein the halogenation cycle takes place
within the fixed temperature range.

2. The projector (10) according to claim 1, wherein the
projection unit (16) projects a binarized image based
on a brightness signal in the period in which the trans-
parent segment (W) of the color wheel (20) is present
in the optical path from the lamp (19).

3. The projector (10) according to claim 1, wherein the
light source control unit (27) gradually raises or low-
ers a drive frequency of the lamp (19) in the period
in which the transparent segment (W) of the color
wheel (20) is present in the optical path from the
lamp (19).

4. The projector (10) according to claim 3, further com-
prising a temperature detector (26) configured to de-
tect the temperature of the lamp (19), and wherein
the light source control unit (27) gradually raises or
lowers the drive frequency of the lamp (19) in ac-
cordance with a detection result of the detector (26).

5. The projector (10) according to claim 3, further com-
prising a timer configured to count a time after power-
on, and wherein the light source control unit (27)
gradually raises or lowers the drive frequency of the
lamp (19) in accordance with a time counted by the
timer.

6. The projector (10) according to claim 3, further com-
prising a timer to count a use time of the lamp (19),
and wherein the light source control unit (27) grad-
ually raises or lowers the drive frequency of the lamp
(19) in accordance with a time counted by the timer.

7. The projector (10) according to claim 1, wherein the
light source control unit (27) further controls a drive
voltage of the lamp (19) in the period in which the
transparent segment (W) of the color wheel (20) is
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present in the optical path from the lamp (19).

8. A method for controlling a projector (10) which com-
prises an alternating-current-drive lamp (19) having
a halogenation cycle; a rotating color wheel (20)
which includes color segments (R;G;B;W) for trans-
mitting color lights and is disposed in an optical path
from the lamp (19), the color segments (R;G;B;W)
including a transparent segment (W); and a projec-
tion unit (16) configured to form an optical image by
the color lights transmitted through the color wheel
(20), the method being characterized by the follow-
ing steps:

adjusting a drive frequency of the lamp (19),
within the HF range, to keep the electrode tem-
perature of the lamp within a fixed range in a
period in which the transparent segment (W) of
the color wheel (20) is present in the optical path
from the lamp (19);
wherein the halogenation cycle takes place with-
in the fixed temperature range.

9. A computer program for a projector (10) which com-
prises an alternating-current-drive lamp (19) having
a halogenation cycle; a rotating color wheel (20)
which includes color segments (R;G;B;W) for trans-
mitting color lights and is disposed in an optical path
from the lamp (19), the color segments (R;G;B;W)
including a transparent segment (W); and a projec-
tion unit (16) configured to form an optical image by
the color lights transmitted through the color wheel
(20), and the program comprising instructions/code
for:

adjusting a drive frequency of the lamp (19),
within the HF range, to keep the electrode tem-
perature of the lamp within a fixed range in a
period in which the transparent segment (W) of
the color wheel (20) is present in the optical path
from the lamp (19);
wherein the halogenation cycle takes place with-
in the fixed temperature range.

Patentansprüche

1. Ein Projektor (10) umfassend:

eine mit Wechselstrom angetriebene Lampe
(19) mit einem Halogenierungs-Zyklus;
ein rotierendes Farbrad (20), das Farbsegmente
(R;G;B,W) zum Durchlassen von farbigem Licht
umfasst und das in einem Lichtweg der Lampe
(19) angeordnet ist, wobei die Farbsegmente
(R;G;B,W) ein transparentes Segment (W) um-
fassen;
eine Projektionseinheit (16), die ausgebildet ist,

ein optisches Bild aus den farbigen Lichtern zu
bilden, die durch das Farbrad (20) durchgelas-
sen werden; der Projektor (10) dadurch ge-
kennzeichnet, dass der Projektor(10) umfasst:

eine Lichtsteuereinheit (27), die ausgebil-
det ist, eine Antriebsfrequenz der Lampe in-
nerhalb des HF-Bereichs anzupassen, um
die Elektrodentemperatur der Lampe inner-
halb eines vorgegebenen Bereichs zu hal-
ten während einer Zeit, in der das transpa-
rente Segment (W) des Farbrads (20) sich
im Lichtweg der Lampe (19) befindet;
wobei der Halogenierungszyklus innerhalb
des vorgegebenen Temperaturbereichs
stattfindet.

2. Der Projektor (10) gemäß Anspruch 1, wobei die Pro-
jektionseinheit (16) ein binarisiertes Bild projiziert,
das auf einem Helligkeitssignal basiert während der
Zeit, in der das transparente Segment (W) des
Farbrades (20) sich im Lichtweg der Lampe (19) be-
findet.

3. Der Projektor (10) gemäß Anspruch 1, wobei die
Lichtsteuereinheit (27) schrittweise eine Antriebsfre-
quenz der Lampe (19) erhöht oder senkt während
der Zeit, in der das transparente Segment (W) des
Farbrades (20) sich im Lichtweg der Lampe (19) be-
findet.

4. Der Projektor (10) gemäß Anspruch 3, weiterhin ei-
nen Temperaturdetektor (26) umfassend, der aus-
gebildet ist, die Temperatur der Lampe (19) zu mes-
sen; und wobei die Lichtsteuereinheit (27) schrittwei-
se eine Antriebsfrequenz der Lampe (19) erhöht
oder senkt entsprechend des Messergebnisses des
Detektors (26).

5. Der Projektor (10) gemäß Anspruch 3, weiterhin eine
Zeitschaltuhr umfassend, die ausgebildet ist, eine
Zeit nach dem Einschalten zu zählen, und wobei die
Lichtsteuereinheit (27) schrittweise eine Antriebsfre-
quenz der Lampe (19) erhöht oder senkt entspre-
chend der von der Zeitschaltuhr gezählten Zeit.

6. Der Projektor (10) gemäß Anspruch 3, weiterhin eine
Zeitschaltuhr umfassend, die ausgebildet ist, die
Nutzungsdauer der Lampe (19) zu zählen, wobei die
Lichtsteuereinheit (27) schrittweise eine Antriebsfre-
quenz der Lampe (19) erhöht oder senkt entspre-
chend der von der Zeitschaltuhr gezählten Zeit.

7. Der Projektor (10) gemäß Anspruch 1, wobei die
Lichtsteuereinheit (27) ferner die Antriebsspannung
der Lampe steuert während der Zeit, in der das trans-
parente Segment (W) des Farbrades (20) sich im
Lichtweg der Lampe (19) befindet.
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8. Ein Verfahren zum Steuern eines Projektors (10),
der eine mit Wechselstrom angetriebene Lampe (19)
mit einem Halogenierungszyklus; ein rotierendes
Farbrad (20), das Farbsegmente (R;G;B;W) zum
Durchlassen von farbigem Licht umfasst und das in
einem Lichtweg der Lampe (19) angeordnet ist, wo-
bei die Farbsegmente (R;G;B,W) ein transparentes
Segment (W) umfassen; und eine Projektionseinheit
(16) umfasst, die ausgebildet ist, ein optisches Bild
aus den farbigen Lichtern zu bilden, die durch das
Farbrad (20) durchgelassen werden, das Verfahren
gekennzeichnet durch die folgenden Schritte:

Anpassen einer Antriebsfrequenz der Lampe in-
nerhalb des HF-Bereichs, um die Elektroden-
temperatur der Lampe innerhalb eines vorgege-
benen Bereichs zu halten während einer Zeit, in
der das transparente Segment (W) des
Farbrads (20) sich im Lichtweg der Lampe (19)
befindet;
wobei der Halogenierungszyklus innerhalb des
vorgegebenen Temperaturbereichs stattfindet.

9. Ein Computerprogramm-Produkt für einen Projektor
(10), der eine mit Wechselstrom angetriebene Lam-
pe (19) mit einem Halogenierungszyklus; ein rotie-
rendes Farbrad (20), das Farbsegmente (R;G;B;W)
zum Durchlassen von farbigem Licht umfasst und
das in einem Lichtweg der Lampe (19) angeordnet
ist, wobei die Farbsegmente (R;G;B,W) ein transpa-
rentes Segment (W) umfassen; und eine Projekti-
onseinheit (16) umfasst, die ausgebildet ist, ein op-
tisches Bild aus den farbigen Lichtern zu bilden, die
durch das Farbrad (20) durchgelassen werden, das
Programm umfassend Instruktionen/Code für:

Anpassen einer Antriebsfrequenz der Lampe in-
nerhalb des HF-Bereichs, um die Elektroden-
temperatur der Lampe innerhalb eines vorgege-
benen Bereichs zu halten während einer Zeit, in
der das transparente Segment (W) des
Farbrads (20) sich im Lichtweg der Lampe (19)
befindet;
wobei der Halogenierungszyklus innerhalb des
vorgegebenen Temperaturbereichs stattfindet.

Revendications

1. Projecteur (10) comprenant :

une lampe à commande par courant alternatif
(19) ayant un cycle d’halogénation ;
une roue de couleurs rotative (20) qui comprend
des segments de couleurs (R ; G ; B ; W) pour
transmettre des lumières colorées et qui est dis-
posée dans un trajet optique de la lampe (19),
les segments de couleurs (R ; G ; B ; W) com-

prenant un segment transparent (W) ;
une unité de projection (16) configurée pour for-
mer une image optique par les lumières colorées
transmises à travers la roue de couleurs (20) ;
le projecteur (10) étant caractérisé en ce qu’il
comprend :

une unité de commande de source de lu-
mière (27) configurée pour ajuster une fré-
quence de commande de la lampe (19),
dans la plage haute fréquence, pour main-
tenir la température d’électrodes de la lam-
pe dans une plage fixée dans une période
dans laquelle le segment transparent (W)
de la roue de couleurs (20) est présent dans
le trajet optique de la lampe (19) ;
dans lequel le cycle d’halogénation a lieu
dans la plage de température fixée.

2. Projecteur (10) selon la revendication 1, dans lequel
l’unité de projection (16) projette une image binari-
sée sur la base d’un signal de luminosité dans la
période dans laquelle le segment transparent (W)
de la roue de couleurs (20) est présent dans le trajet
optique de la lampe (19).

3. Projecteur (10) selon la revendication 1, dans lequel
l’unité de commande de source de lumière (27) aug-
mente ou diminue graduellement une fréquence de
commande de la lampe (19) dans la période dans
laquelle le segment transparent (W) de la roue de
couleurs (20) est présent dans le trajet optique de la
lampe (19).

4. Projecteur (10) selon la revendication 3, comprenant
en outre un détecteur de température (26) configuré
pour détecter la température de la lampe (19), et
dans lequel
l’unité de commande de source de lumière (27) aug-
mente ou diminue graduellement la fréquence de
commande de la lampe (19) en fonction d’un résultat
de détection du détecteur (26).

5. Projecteur (10) selon la revendication 3, comprenant
en outre un registre d’horloge configure pour comp-
ter un temps après la mise sous tension, et dans
lequel l’unité de commande de source de lumière
(27) augmente ou diminue graduellement la fréquen-
ce de commande de la lampe (19) en fonction d’un
temps compté par le registre d’horloge.

6. Projecteur (10) selon la revendication 3, comprenant
en outre un registre d’horloge pour compter un temps
d’utilisation de la lampe (19), et dans lequel l’unité
de commande de source de lumière (27) augmente
ou diminue graduellement la fréquence de comman-
de de la lampe (19) en fonction d’un temps compté
par le registre d’horloge.
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7. Projecteur (10) selon la revendication 1, dans lequel
l’unité de commande de source de lumière (27) com-
mande en outre une tension de commande de la
lampe (19) dans la période dans laquelle le segment
transparent (W) de la roue de couleurs (20) est pré-
sent dans le trajet optique de la lampe (19) .

8. Procédé de commande d’un projecteur (10) qui com-
prend une lampe à commande par courant alternatif
(19) ayant un cycle d’halogénation ; une roue de cou-
leurs rotative (20) qui comprend des segments de
couleurs (R ; G ; B ; W) pour transmettre des lumiè-
res colorées et qui est disposée dans un trajet opti-
que de la lampe (19), les segments de couleurs (R ;
G ; B ; W) comprenant un segment transparent (W) ;
et une unité de projection (16) configurée pour for-
mer une image optique par les lumières colorées
transmises à travers la roue de couleurs (20) ; le
procédé étant caractérisé par les étapes suivantes
consistant à :

ajuster une fréquence de commande de la lam-
pe (19), dans la plage haute fréquence, pour
maintenir à température d’électrodes de la lam-
pe dans une plage fixée dans une période dans
laquelle le segment transparent (W) de la roue
de couleurs (20) est présent dans le trajet opti-
que de la lampe (19) ;
dans lequel le cycle d’halogénation a lieu dans
la plage de température fixée.

9. Programme d’ordinateur pour un projecteur (10) qui
comprend une lampe à commande par courant al-
ternatif (19) ayant un cycle d’halogénation ; une roue
de couleurs rotative (20) qui comprend des seg-
ments de couleurs (R ; G ; B ; W) pour transmettre
des lumières colorées et qui est disposée dans un
trajet optique de la lampe (19), les segments de cou-
leurs (R ; G ; B ; W) comprenant un segment trans-
parent (W) ; et une unité de projection (16) configu-
rée pour former une image optique par les lumières
colorées transmises à travers la roue de couleurs
(20) ; et le programme comprenant des instructions/
code pour :

ajuster une fréquence de commande de la lam-
pe (19), dans la plage haute fréquence, pour
maintenir la température d’électrodes de la lam-
pe dans une plage fixée dans une période dans
laquelle le segment transparent (W) de la roue
de couleurs (20) est présent dans le trajet opti-
que de la lampe (19) ;
dans lequel le cycle d’halogénation a lieu dans
la plage de température fixée.
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